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DISCLAIMER PAGE

Recoveryplansdelineatereasonableactionsthatarebelievedto berequiredto

recoverandlorprotectlisted species.Plansarepublishedby theU.S.Fishand

Wildlife Service,sometimespreparedwith theassistanceofrecoveryteams,

contractors,Stateagencies,and others. Objectiveswill beattainedandany

necessaryfundsmadeavailablesubjectto budgetaryandotherconstraints

affectingthepartiesinvolved,aswell astheneedto addressotherpriorities.

Costsindicatedfor taskimplementationandlortimefor achievementof recovery

areonly estimatesand subjectto change.Recoveryplansdo not necessarily

representtheviewsnortheofficial positionsor approvalofany individualsor

agenciesinvolved in theplanformulation,otherthantheU.S. FishandWildlife

Service. Theyrepresenttheofficial position of theU.S. FishandWildlife

Serviceonly aftertheyhavebeensignedby theRegionalDirectororDirectoras

approved.Approvedrecoveryplansaresubjectto modificationasdictatedby

newfindings,changesin speciesstatus,andthecompletionofrecoverytasks.

Literature citations should read asfollows:

U.S.Fishand Wildlife Service. 1998. RecoveryPlanfor theHawaiianHoary

Bat. U.S.FishandWildlife Service,Portland,OR. 50 pp.

1



ACKNOWLEDGMENTS

Thisplanwaspreparedby DavidWorthington, FishandWildlife Biologist,U.S.

FishandWildlife Service,PacificIslandsEcoregion,Honolulu,Hawaii. TheU.S.

FishandWildlife ServicethanksJuliaDevrell for thecoverdrawingof the

Hawaiianhoarybat.

ii



EXECUTIVE SUMMARY

CurrentSpeciesStatus:TheHawaiianhoarybat(Lasiuruscinereussemotus)is

federallylisted asendangered.It is knownfrom theislandsof Hawaii, Maui,

Oahu,Kauai,andMolokai. Populationnumbersarenotknown,but Hawaiian

hoarybatsareobservedregularlyonly on Hawaii,Kauai,andMaui. Thereis a

generallackof historic andcurrentdataon this subspecies,andits presentstatus

is notwell-understood.

HabitatRequirementsandLimiting Factors:Habitatrequirementsfor the

Hawaiianhoarybatarenot well-known. Batsaremostoftenobservedforagingin

openareas,neartheedgesof nativeforests,or overopenwater,althoughthis may

bedueto theeaseof detectionin thesehabitats. Hawaiianhoarybatsroost

solitarily in thefoliageoftrees. Habitatrequirementsmayvaryseasonally,but

this is not clear. Threatsto this subspeciesincludehabitatdestruction

(eliminationofroostingsites),andpossiblydirectandindirecteffectsof

pesticides,introducedinsects,anddisease.

RecoveryObjectives:Delisting, with interim goalsofdeterminingpresent

populationstatusanddownlistingto threatenedstatus.

RecoveryCriteria:Becausethepopulationstatusandnaturalhistoryofthis

subspeciesarenotwell understood,the interimgoalofthisplan is to determine

actualpopulationstatusandhabitatrequirements.Determiningactualpopulation

numbersfor this subspeciesis notpractical,but indicesofabundanceare

obtainableandcanbeusedto identify quantifiablegoals. Hence,downlistingcan

occurwhenthepopulationon Hawaii is determinedto be stableor increasingfor

at leastfive consecutiveyears. For delisting,thecriteriaoutlinedfor downlisting

mustbemettogetherwith adeterminationthatpopulationson KauaiandMaui are

stableor increasingfor atleastfive consecutiveyears.
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Actions Needed

:

1. Conductresearchessentialto theconservationof thesubspecies.

2. Protectandmanagecurrentpopulationsandidentify andmanagethreats.

3. Conductapublic educationprogram.

4. Evaluatetheprogressofrecoveryandreviserecoverycriteriaasnecessary.

TotalEstimatedCost ofRecovery(S1.000’s):somecostsareyetto be
determined

:

Need3 Need4

20
10
2
2
2
2
2
2
2
2
2
2
2
2
2

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

56 TBD

Dateof Recovery: Downlistingto threatenedmay

delistingin 2013 if recoverycriteriaaremet.

beconsideredin 2004and

Year

1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013

Total

Need1

2,440
770
920
850
810
190
190
150
150
150
150
150
150
150
150

7,370

Need2

0
0

400
275
200
200
200

0
0
0
0
0
0
0
0

1,275

Total

2,460
780

1,322
1,127
1,012

392
392
152
152
152
152
152
152
152
152

8,701
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I. INTRODUCTION

A. Brief Overview

TheHawaiianIslandsarelocatedover 3,200kilometers(2,000miles) from the

nearestcontinent,makingthemthemostisolatedhighislandson earth(Wagneret

al. 1990)(Figure 1). This isolationhasallowedthe fewplantsandanimalsthat

arrivedthereto evolveinto manyvariedandhighly endemic(nativeto aparticular

area)species.In manycases,theseuniquespecieshavelost theirdefensesagainst

threatstypical ofmainlandenvironments,suchasmammalianpredation(U.S.

FishandWildlife Service1994). Intentionalor inadvertentintroductionof

nonnativeplant andanimaltaxahascontributedto thereductionofnativeflora

andfaunaon theHawaiianIslands(CuddihyandStone1990). This problemhas

beenexacerbatedonsomeislands(e.g.,Kauai)by theeffectsofrecenthurricanes,

whichhaveblown overlargeareasofnativeforestleavingopenareaswhere

nonnativeplantsbecomeestablishedandopeningpathsfor furtherinvasionof

nonnativeanimals. Thedisturbanceto ecosystemscausedby nonnativeplantsand

animals,combinedwith thedirecteffectof humanactivities,hasresultedin the

extinctionofmorethanonehalfofHawaii’sbird speciesandlandsnailsandan

unknownnumberofplantspeciesandinsects(CuddihyandStone1990). It is

possiblethatthealterationofnativeecosystemshascontributedto thepresumed

declineofHawaii’s only bat,the Hawaiianhoarybat(Vespertilionidae:Lasiw-us

cinereus semotus [Allen]), knownlocally asthe ‘~pe’ape’a.

TheHawaiianhoarybatis theonly existingnativeterrestrialmammalknown

from theHawaiianarchipelago;anotherunidentifiedinsectivorousbatspeciesis

knownonly from subfossilremains(A.L. ZeiglerandF.G.Howarth,Bishop

Museumunpubl. data). Relativelylittle researchhasbeenconductedon this

subspecies,andthedataregardingits habitataffinities andpopulationstatusare

oftenconflicting. Thehoarybathasbeendocumentedonthe islandsofHawaii,

Maui, Oahu,Kauai,andMolokai (Figures2—6) with oneunconfirmedobservation

onKahoolawe(Hawaii NaturalHeritageProgram1992);thedistributionsof



Figure1. TheMain HawaiianIslands.
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Figure2. Historic andcurrentdistributionofHawaiianhoarybatsonHawaii(Hawaii NaturalHeritageProgram1996).



Figure 3. HistoricandcurrentdistributionofHawaiianhoarybatsonKauai (HawaiiNaturalHeritageProgram1996).
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Figure 4. Historic andcurrentdistributionofHawaiianhoarybatson Maui (HawaiiNaturalHeritageProgram1996).
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Figure 5. HistoricandcurrentdistributionofHawaiianhoarybatson Oahu(HawaiiNaturalHeritageProgram1996).
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Figure6. Historic andcurrentdistributionofHawaiianhoarybatsonMolokai (HawaiiNaturalHeritageProgram
1996).



Hawaiianhoarybatsmaybebroaderthanindicatedon thesemapsdueto bias

from unequalsamplingeffort in differentportionsofeachisland,thenocturnal

natureofthis species,andbecauseeffectiveultrasonicdetectionmethodshave

beenreadily availablefor little morethan 10 years.

ThelargestpopulationsofHawaiianhoarybatsarethoughtto occuronKauaiand

Hawaii (Tomich 1974). OnHawaii,mostobservationsofthesebatshavebeen

madebetweensealevel and2,286meters(7,500feet)elevation,althoughbats

havebeenseenat elevationsashigh as4,023 meters(13,200feet)(Baldwin 1950;

TheresaCabreraMenard,U. ofHawaii,personalcommunication[pers.comm.]

1997; FujiokaandGon 1988;KeplerandScott 1990;Tomich 1974). Population

numbersarenotknown,but thebat is believedto havedeclinedin numbersover

thepast100 years,probablyasaresultofhabitatloss. The availabilityofroosting

sitesis believedto beamajorlimitation in manybatspecies,but otherpossible

threatsto theHawaiianhoarybat includepesticides(eitherdirectly orby

impactingprey species),predation,alterationofprey availability dueto the

introductionofnonnativeinsects,androostdisturbance.

TheHawaiianhoarybatwaslisted asendangeredon October13, 1970(U.S. Fish

andWildlife Service1970)andhasbeenassignedarecoverypriority numberof9,

indicatinga subspecieswith amoderatedegreeofthreatanda highpotentialfor

recovery(U.S. FishandWildlife Service1983). Critical habitathasnotbeen

designatedfor this species.

B. DescriptionandTaxonomy

TheHawaiianhoarybatis amedium-sized(14—22grams[0.5—0.8ounces]),

nocturnal,insectivorousbat. Hoarybatsareheavily furredandpossessahair

colorthat is amixtureofbrownandgraytingedwith white,producingafrostedor

‘hoary’ appearance.Hoarybatearsareshort,thick androunded,andedgedwith

black. TheHawaiianhoarybatmaybesomewhatmorered in colorthanthe

NorthAmericansubspecies(Tomich 1 986c). Hawaiianhoarybatsare
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approximately45 percentsmallerin massin comparisonwith theNorthAmerican

hoarybat(Jacobs1993a).Femalesarelargerthanmales(femalesaverage17.9

grams[0.6 ounces];malesweighapproximately14.2 grams[0.5 ounces]).

Forearmlengthsaresimilar in bothmalesandfemales,averagingbetween48.5

and50.5millimeters (1.90to 1.97 inches)(Jacobs1993a). Hawaiianhoarybats

haveawingspanofabout26.9—34.6centimeters(10.5—13.5inches).

TheHawaiianhoarybatbelongsto thesuborderMicrochiroptera,which includes

all batsexceptOld World fruit bats. Thetaxonomictreatmentofthe genus

Lasiurusvaries: Koopman(1993)recognizedsevenspecies,includingfive North

Americanspecies;Jones,Jr. etal. (1992)recognizedsevenNorthAmerican

speciesoccurringnorthofMexico;andNowak(1994)recognizedthirteenspecies

underLasiurus. TheHawaiianhoarybat is oneofthreerecognizedhoarybat

subspecies;Lasiurus cinereus cinereus occursthroughoutNorthAmerica,and

Lasiurus cinereus vilosissimus occursin SouthAmerica(Hall 1981).

TheHawaiianhoarybatis endemicto theHawaiianIslandsandis thoughtto be

derivedfrom theNorthAmericanhoarybat(MoralesandBickham 1995). Jacobs

(1993a)presentedmorphologicalevidencesuggestingthatsignificantdivergence

oftheHawaiianhoarybatfrom themainlandform hasoccurred,andTomich

(1986c)suggestedthatclassificationoftheHawaiianhoarybatasafull species

maybeappropriate.MoralesandBickham(1995),however,foundarelatively

low degreeofgeneticdivergencebetweentheHawaiianhoarybatandtheNorth

Americanhoarybat,andtheyarguethatsubspeciflcstatusfortheHawaiianhoary

bat is mostappropriate.

C. Life History

Althoughno comprehensivestudiesoftheHawaiianhoarybathavebeen

undertaken,variousstudieshaveaddressedlimited aspectsofthebat’secology.

Diet hasbeenexaminedby WhitakerandTomich(1983),BelwoodandFullard

(1984),andJacobs(1993b);BelwoodandFullard(1984)andFullard(1989)
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investigatedecholocationpatterns.Numerousauthorshavecompiledinformation

from surveysanddocumentedoccurrence(Baldwin 1950,Bryan 1955,Cabrera

1996,Duvall andGassmann-Duvall1991,FujikoaandGon1988,Fullard 1989,

KeplerandScott 1990,Reynoldseta!, 1994, 1997, 1997/1998).Jacobs(1993a,

1994)examinedecologicalmorphologyandroostingecology.T. CabreraMenard

(pers.comm. 1997)beganexaminingseasonaldistributionoftheHawaiianhoary

baton Hawaii in late 1997.

TheHawaiianhoarybat is asolitary batthatroostsamongfoliagein trees. During

a 2-weekperiod,Jacobs(1993b)foundthattwo radio-taggedhoarybatsreturned

to thesameroostingareaeachnight, possiblyusingthesameroostingtree;

however,this patternmaynotberepresentativeofall Hawaiianhoarybats. Kunz

(1982)suggestedthatroostsitefidelity mayvaryseasonallyandwith reproductive

condition;fidelity to ahomeareamaybemoreprevalentthanfidelity to aspecific

roostamongfoliageroostingbats.

Jacobs(1993b)foundthatHawaiianhoarybatstypically departroostsitesshortly

beforesunsetandreturnbeforemidnight,but this alsois basedona smallnumber

ofobservations.T. CabreraMenard(personalcommunication1997)hasnoted

thatemergencetimesvary seasonallyon Hawaii.

AlthoughtheNorthAmericanhoarybat foragesalmostexclusivelyin open

habitatsawayfrom vegetation(Barclay 1985),theHawaiianhoarybathasbeen

observedforagingin avarietyofbothopenandmorevegetativelycluttered

habitats,includingopenfieldsnearnativeornonnativevegetation,overtheopen

ocean(in baysnearshore),overlavaflows, andat streamsandponds;Hawaiian

hoarybatshavebeendocumentedforagingfrom 1 meterto over 150 meters(3

feetto over483 feet) abovethegroundorwater(Baldwin 1950,FujiokaandGon

1988,KeplerandScott 1990,Jacobs1993a,1994,Reynoldset a!. 1997/1998).

Black (1972)andWhitaker(1972)arguedthattheNorthAmericanhoarybat

feedsprimarily on moths,andBelwoodandFullard(1984)haveshowna similar
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patternfortheHawaiianhoarybaton Kauai. Barclay(1985)andWhitakerand

Tomich(1983),however,foundno strongselectionfor mothsin astudy in

Manitoba,Canada,andonHawaii, respectively.Jacobs(1993a)suggestedthat

theHawaiianhoarybathasamorediversediet comparedto theNorthAmerican

hoarybat,possiblydueto morphologicaldifferencesbetweenthetwo subspecies;

theHawaiianhoarybathasasmallerbodysizeandrelativelylargerskull size.

Pregnantbatshavebeendocumentedon HawaiiandKauai,butarenotknown

from theotherislands(Baldwin 1950,KeplerandScott1990). On Hawaii,males

maybe fertile year-round(Tomich 1 986a),butbreedingprobablyoccursmost

frequentlybetweenSeptemberandDecember,with parturition(birthof young)

occurringin MayorJune.Onefemalemayhavebeenpregnantin April, andlarge

fetuseswerefoundin femalescollectedin MayandJune(Baldwin 1950,Kepler

andScott1990,Tomich 1 986b). Lactating(producingmilk) femaleshavebeen

documentedbetweenlate JuneandearlyAugust,andfemalesexaminedbetween

SeptemberandDecemberwerepostlactating(Tomich 1986b). Themainland

form of thehoarybatproducestwo young(Bogan1972),andthispatternis

apparentlyexhibitedin theHawaiianhoarybataswell.

Mosttemperateinsectivorousbatsexhibitspermstorageanddelayedfertilization

in which adultsbreedin thefall andspermis storedin thefemalebat’s

reproductivetractuntil spring,whenovulationandfertilization occurs. This

reproductivepatternis presumedin themainlandform ofthis species,but hasnot

beenestablishedin theHawaiiansubspecies.

TheNorthAmericanhoarybatis migratory,with individualsin Canadaandthe

northernUnitedStateslikely travelingsouthto thecentralandsouthernUnited

Statesandpointssouth(FindleyandJones1964,Nowak1994,ShumpandShump

1982). Suchlongdistancemovementis unknownin theHawaiianhoarybat,but

seasonalelevationalmigration,aswell asinterislandmovement,mayoccur

(KeplerandScott1990,Kramer 1971,Tomich 1986b).
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Hawaiianhoarybatactivity apparentlyvariesseasonally,but thenatureandtiming

ofthisvariationis unclear. KeplerandScott(1990)notedthat mostobservations

ofHawaiianhoarybatsoccurfrom AugustthroughDecember.On Hawaii, 82

percentof observationsoccurredduringthis time, althoughthegreatestsampling

effort occurredfrom May throughAugust(KeplerandScott1990). Reynoldset

a!. (1997)surveyedbatsbetweenAugustandDecemberin thePunadistrictof

Hawaii anddetectedfewer batsduringNovemberandDecember.Telfer (1992)

noteddecreasesin batobservationsbetweenMayandSeptemberin someareason

Kauai. Fullard(1989)detectedbatsat severallocationsonKauai in March, atime

whenbatsightingsarereportedlyrareonHawaii (KeplerandScott1990).

CabreraMenard(1997)alsonotedbothaltitudinalandseasonaldifferencesin bat

activity.

KeplerandScott(1990)suggestedthatreducedactivity maybe dueto bats

enteringtorpor (adormantstatewith reducedmetabolicrates)duringthecooler

wintermonths. KeplerandScott(1990)alsoproposedthat increasedfall activity

observedin batsmaybedueto theappearanceofnewly volant(flying) young.

Kramer(1971)suggestedthat Hawaiianhoarybatsmayundergoalimited

seasonalinterislandmigration. Jacobs(1994)suggestedthatseasonalvariationin

batactivity occursoverawiderangeofelevationalandgeographicconditions,

arguingagainstintraislandmigration. Geographicalseparationofthesexesoccurs

in theNorthAmericanhoarybat(FindleyandJones1964),butwhetherthis

patternexistsin theHawaiianhoarybatis unknown.

D. Habitat Description

Whethernativevegetationisrequiredby, or is importantto,Hawaiianhoarybats

is not known. KeplerandScott(1990)foundthatbatsweremostfrequently

observedin associationwithnonnativevegetation,with relatively fewoccurring

in nativevegetation.In contrast,Fullard(1989)statedthattheonly two locations

onKauaiwherebatswereconsistentlyobservedwerenearnativeforestsandthat

he rarelyfoundthemin townsoroveropenfields. Heconcludedthat, onKauai,
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theHawaiianhoarybatwasuncommonandwasfoundprimarily in openwet

areasnearforestsandonly occasionallyin drierareas. Fullard(1989)also

commonlydetectedbatsonKauaiatoceanoutletsof forestedrivers.

Similarly, Jacobs(1994)foundthatHawaiianhoarybatsonHawaii aremore

frequentlyassociatedwith nativevegetation,andnativeohiatrees(Meterosideros
polymorpha)wereusedfrequentlyby two radio-taggedbatson Hawaii (Jacobs

1993a). Reynoldseta!. (1997/1998)foundno significantdifferencein the

numberofbatsdetectedin native,mixed,oralien foresttypesin the Punadistrict

onHawaii. Roostinghasbeendocumentedin numeroustreespecies,including

hala(Pandanustectorius), kukui (Aleuritesmoluccana),pukiawe(Styphelia

tameiameiae),andJavaplum(Syzygiumcumini)(Baldwin 1950,Bryan 1955,

Kramer 1971).

Tomich(1986c)stated“The [Hawaiian]hoarybatis highly unselectivein thekind

oftreeit choosesfor roosting”andsuggeststhatthereplacementofnativetrees

with introducedspeciesmaynot presentasignificanthazardto batpopulations.

He furtherarguedthat in lowlandareasthathavebeendeforestedenough“tree

coverandwild gulchhabitat[exists]to provideadequateshelter.” Tomich

(1986b)presentedno datato supporthiscontentionthatHawaiianhoarybatsare

notselectivein choosingroostsites,buthedid acknowledgethatthe effectonthe

Hawaiianhoarybatfrom thesignificantdeforestationthathasoccurredon the

HawaiianIslandsis unknown.

E. Current and Historic Rangesand Population Status

TheHawaiianhoarybatis knownfrom theislandsofHawaii, Maui, Oahu,Kauai,

andMolokal, butmayberesidentononly Hawaii,Kauai,andMaui. Thereareno

verified recordsfor LanaiandKahoolawe,but thehabitaton theseislandsmaybe

adequateto supportbats(Tomich 1986a). A possiblylargepopulationoccurred

onOahuprior to theearly 19thcentury,but this is basedona singleobservation

ofanunknownnumberofbatsatanunknownlocation(Tomich 1986c).
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Nevertheless,KeplerandScott(1990)suggestedthat at leastsomedeclinehas

occurredthere. Presently,the largestpopulationsarethoughtto occuron Kauai

andHawaii(KeplerandScott 1990,Tomich 1974, 1986a).

Populationestimatesfor all islandshaverangedfromhundreds(Altonn 1960)to a

fewthousand(Tomich 1969),but theseestimatesarenotbasedonsystematic

surveys,andalthoughtheseestimatesmayrepresentinformedimpressions,they

arebasedon limited andincompletedata.No studieshavebeenconductedthat

directly addresspopulationsizeofthis subspecies,andmethodsfor estimating

populationnumbersof apatchilydistributedanimallike theHawaiianhoarybat

arevirtually nonexistent(Findley 1993). Ultimately, fewhistoric orcurrent

distributionrecordsexist, limiting theability to accuratelyinfer thehistoric or

presentdistributionofthis subspecies(Tomich 1986b).

ObservationsoftheHawaiianhoarybatwereapparentlywidespreadonHawaii

andKauaibetween1939and 1986(Tomich 1986a). OnHawaii,most

observationsofbatshavebeenmadebetweensealevel and2,286meters(7,500

feet)elevation,althoughthismayreflectarelativelackofeffort placedin locating

batsat higheraltitudes;batshavebeenseenatelevationsashighas4,023meters

(13,200feet)(Baldwin 1950;Tomich 1974; FujiokaandGon1988;Keplerand

Scott1990;T. CabreraMenard,pers.comm. 1997). Theyoccurin bothwet and

dryareasoftheisland,butarebelievedto bemoreabundantonthedrier leeward

side(Jacobs1994). Fullard(1989)reportedthat on Kauai,thebatis “not

common”andis apparentlylimited to thenorthernforestedzonesoftheisland,

but morerecentanecdotalevidencesuggeststhatbatsarecommonthere(A.

Asquith, U.S. FishandWildlife Service,pers.comm. 1997).

KeplerandScott(1990)suggestedthatbatsfoundonOahu,Maui, andMolokai

maybemigrantorvagrantindividuals;however,morerecentdatasuggestthat

batsareresidentonMaui (Duvall andGassmann-Duvall1991). Two batshave

beendocumentedfrom Molokai, whereonewasseenoveropenoceanoffshore
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(KeplerandScott1990),andtheotherwasfoundin aresidenceon theisland

(Hawaii HeritageProgram1996).

BecausemoststudiesofHawaiianhoarybatdistributionshaveexaminedonly

portionsof oneislandduringcertaintimesoftheyearandbecauseofpotential

seasonal,geographical,andtemporalvariations,inferencesregardingthecurrent

distributionoftheHawaiianhoarybatshouldbedrawnwith caution. Inmany

cases,limited distributionmaybe,atleastpartially,anartifactof localizedsearch

effortsby researchers.

F. Reasonsfor Declineand Current Threats

Sincenoaccuratepopulationestimatesexist for this subspeciesandbecause

historicalinformationregardingits pastdistributionis scant,thedeclineofthebat

hasbeenlargely inferred. Tomich (1986a),forexample,suggeststhatif bat

numbershavedecreasedsignificantly on Oahu,it maybedueto deforestationthat

occurredin theearlynineteenthcentury,buthe alsostatesthatthereis little

informationavailablebeyondthecurrentlyknowndistributionofthebatonthe

HawaiianIslands. Observationsandspecimenrecordsdo suggestthatbatsare

now absentfrom historicallyoccupiedrange,but estimatesofabundancein

formerly occupiedareasarelacking. Themagnitudeofanypopulationdeclineis

not known.

Batpopulationscanbe threatenedby habitatloss,pesticides,predation,androost

disturbance(BatConservationInternational1991). In general,availabilityof

roostingsitesratherthanfoodavailability, predation,orotherfactorsis believed

to be theprimarylimitation in thedistributionandabundanceofmanybatspecies

(Fenton1970,FentonandBarclay1980,Humphrey1975,Kunz1982). The

declineof theHawaiianhoarybatmaybedueprimarily to thereductionoftree

coverin historic times(Tomich 1986b,Nowak1994).

15



Pesticideuse,aloneor in combinationwith thefactorsdiscussedabove,mayhave

hadanindirect impactvia reducingor otherwisealteringpreypopulations.Direct

effectsfrom contaminationcouldalsobea factor: atleasttwo federally

endangeredinsectivorousbatspecieshavesufferedmortalitydueto pesticide

ingestion(Clark eta!. 1978). Theintroductionofnonnativeinsectscouldalso

havealteredpreyavailability. Predationis not believedto beasignificantthreat

to themainlandpopulations(ShumpandShump1982),butcouldbeamore

significantfactorfor theHawaiiansubspecies.Ultimately, however,thereis no

availabledatathatbearsdirectlyon thequestionofapopulationdecline,and

KeplerandScott(1990)clearlypointedthis outwhentheystated“Whetherthe

hoarybathasdeclinedbecauseofintroducedpredators agriculturalpractices,

deforestation,orotherhumaninducedstressesis completelyunknown.”

G. ConservationEfforts

TheHawaiianhoarybatwaslisted asendangeredon October13, 1970(U.S. Fish

andWildlife Service1970). An endangeredspeciesis definedin Section3 ofthe

EndangeredSpeciesAct asanyspeciesthat is in dangerofextinctionthroughout

all ora significantportionofits range. A threatenedspeciesis definedasany

speciesthatis likely to becomeanendangeredspecieswithin the foreseeable

futurethroughoutall orasignificantportionofits range. Critical habitathasnot

beendesignatedfor theHawaiianhoarybat.

TheEndangeredSpeciesAct providesseveralopportunitiesfortheconservation

oflistedandendangeredthreatenedwildlife. Listed speciesreceiverecognition

andprotectionagainsttake. Theterm“take” is definedasto harass,harm,shoot,

wound,kill, trap,capture,orattemptto engagein anysuchconduct. “Harm” is

furtherdefinedto includesignificanthabitatmodificationordegradationwhereit

actuallykills or injureswildlife by significantly impairingessentialbehavioral

patternssuchasbreeding,feeding,or sheltering(50CFR17.3). Federalagencies

mustensurethattheiractionsdo notjeopardizethecontinuedexistenceof a listed

speciesoradverselymodify its designatedcritical habitat. TheEndangered
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SpeciesAct alsoprohibitspossessing,selling, delivering,carrying,transporting,

orshippingin interstateorforeigncommerceanylisted fish orwildlife species,

exceptaspermittedunderprovisionsofsection10 oftheEndangeredSpeciesAct.

Whena speciesis listed asendangeredorthreatenedundertheEndangered

SpeciesAct, it is automaticallyaddedto theStateofHawaii’s list ofprotected

species(Hawaii RevisedStatutesChapter[FIRS]195D). Hawaii Statelaw

prohibitstaking ofendangeredwildlife andencouragesconservationby State

governmentagencies.(“Take” asdefinedby Hawaii Statelaw means“to harass,

harm,pursue,wound,kill, trap,capture,orcollectendangeredorthreatened...

species...orto attemptto engagein anysuchconduct” [FIRS195D].)

H. Overall RecoveryStrategy

Researchis thekeyto reachingtheultimategoalofdelistingtheHawaiianhoary

batbecausecurrentlyavailableinformationis so limited thateventhemostbasic

managementactionscannotbeundertakenwith thecertaintythat suchactionswill

benefitthesubspecies.Theinitial focusfor developingstandardizedsurveyand

monitoringtechniquesandcollectingbasiclife history informationwill beon

Hawaiianhoarybatpopulationson theislandofHawaii,whichapparentlyhasthe

largestpopulationofHawaiianhoarybats. As surveyandmonitoringtechniques

aredevelopedforHawaiianhoarybatsonHawaii, thetechniquescanbeapplied

to batpopulationsonKauai,Maui, andto the otherislandsto determinebat

abundanceanddistributionandto monitorpopulationchangesover time.

Completionofresearchtaskswill not only establishthedistributionand

abundanceofHawaiianhoarybats,butwill alsoprovideinformationon specific

roostinghabitatassociationsandfoodhabits.

With basicinformationon thelocationofHawaiianhoarybatsandtheirresource

needs,threatscanthenbeidentifiedandmanaged.Managementactionsthat may

beneededto addressthreatsincludeprotectionofkeyroostingandforagingareas,

particularlyif Hawaiianhoarybatsor their foodresourcesdependonnative
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vegetation.Predation,thepotentialimpactsofpesticidesto batsortheirfood

resources,andotherthreatsmayalsoneedto beaddressed.

Additional taskswill includethedevelopmentofeducationalprogramsto inform

thepublic aboutthebiologyofHawaiianhoarybats,theirvalueto Hawaiian

ecosystems,andrecoveryefforts. As theresultsofresearchandmanagementare

evaluated,theprogressof recoveryofHawaiianhoarybatscanbeassessed,and

moredefinitivedownlistinganddelistingcriteriacanbe developed.

II. RECOVERY

A. Objectivesand Criteria

Theultimateobjectiveofthe actionsproposedby this recoveryplanis to delistthe

Hawaiianhoarybat. Downlistingfrom endangeredto threatenedstatusand

delistingdecisionscannotbemadewithoutabasicunderstandingoftheHawaiian

hoarybat’sdistribution,abundance,andhabitatneeds.

Becausewehaveonly limited knowledgeofthe life historyofthis subspecies

with respectto specificrequirementsfor its short-termandlong-termsurvival,

only tentativecriteriafor downlistinganddelistingareestablishedhere. Research

addressingthesequestionsmustbeundertakenprior to considerationof

downlistingordelisting.

Interim Downlisting Criteria

A widespreadpopulationofHawaiianhoarybatsmustbenaturallyreproducing

andstableor increasingin sizeon theislandofHawaii for aminimumof5

consecutiveyearsbeforedownlistingis considered.
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Interim Delisting Criteria

HawaiianhoarybatpopulationsonHawaii,Kauai,andMaui mustbewell-

distributed,naturallyreproducing,andstableor increasingin sizefor at least5

consecutiveyearsfollowing downlistingbeforedelistingis considered.

Thesecriteriashouldprovidefor themaintenanceofthemajorityofthegenetic

diversity oftheHawaiianhoarybat,andshouldprovidesomeassurancethata

singlecatastrophiceventwill notdestroyall membersofthis subspecies.These

criteriamaychangeasmoreis learnedaboutlife historyandecologyof this

species.

B. Step-downOutline

1. Conductresearchessentialto conservationofthesubspecies.

11. Developstandardizedsurveyandmonitoringprotocolsto determine
batabundanceanddistributionon theislandofHawaii.

12. Implementsurveyandmonitoringprogramsto determineHawaiian
hoarybatabundanceanddistributionon Hawaii,Kauai,andMaui.

13. Determinespecificroostinghabitatassociations.

14. Determineannualnaturalhistory cycle.

15. Determinefoodhabitson theislandofHawaii.

16. Conductresearchonotherislands.

2. Protectandmanagecurrentpopulationsandidentify andmanagethreats.

21. Identifyandassessthreats.

22. Controlandmanagethreats.
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221. Protectkeyroostingandforagingareas.

222. Controlpredators

223. Reducetheeffectsofpesticides,if needed.

224. Minimize otherthreats,asappropriate.

3. Conductapubliceducationprogram.

4. Evaluatetheprogressof recoveryandreviserecoverycriteriaasnecessary.

C. Step-downNarrative

1. Conductresearchessentialto conservationofthesubspecies

.

BasicnaturalhistoryoftheHawaiianhoarybat,especiallyits current

distribution,habitatassociations,andpotentialthreats,mustbeunderstoodin

orderto proceedwith downlistinganddelisting. SincethelargestHawaiian

hoarybatpopulationapparentlyexistson theislandofHawaii, certain

researchtasksmaybecarriedouton this islandandtheresultsusedto manage

habitaton theotherHawaiianIslandsthatharborhoarybatpopulations.

11. Developstandardizedsurveyandmonitoringprotocolsto determine

batabundanceanddistributionon theislandofHawaii

.

Biological surveysthatresultin verifiedrecordsaretheonly reliable

meansto determinethepresenceofa speciesandto monitorpopulation

trendsovertime (Boganet a!. 1988). However,previouspopulation

estimatesofHawaiianhoarybatshavenotbeenbasedon systematic

surveysorarebasedon limited andincompletedata. Standardized

surveyingandmonitoringtechniquesshouldbe developed.
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It is generallynot possibleto determineactualpopulationnumbersfor a

speciesofthisnature,andhistoricnumbersfortheHawaiianhoarybatare

not known. However,activity levelscanbedetermined,andpopulation

statusinferred,by monitoringecholocationcallsusingelectronic

echolocationdetectors.Thesebatdetectorsallowbatactivity to be

quantifiedasnumberofauralbatdetectionsperunit timeor area.

Standardizedmethods,for examplesamplingfor 5-minutetimeperiodsat

pointsestablishedalonga predeterminedrouteorby remotelyoperated

detectorslocatedat onesiteovertime,allowspatialandtemporal

comparisonsofbatactivity; onecanassesstherelativeabundanceofbats

andcompareregions,islands,or habitatswith respectto thenumberof

batsdetectedfor agivenamountof effort. Additional studiesshouldbe

carriedoutusing thesestandardizedelectronicmethods(e.g.,Fentoneta!.

1983,Fentoneta!. 1984, Fenton1987,KunzandLaVal 1988,Thomas

1988, ThomasandWest1984, 1989,Hayes1997, Reynoldseta!. 1994,

1997)to ensurecomparableresults.

Electronicmonitoringofbatscanbeconfoundedby thedifficulty of

identifying specificspecies(e.g.,FentonandBell 1981),but this is nota

factorin Hawaii. Mist-nettingcanalsobeusedto addressquestionsof

distribution,comparingnumberofbatscapturedpernetpernight, but this

is morelaborintensiveandresultsarenotalwayscomparable(Kunzand

Brock 1975). Additionally, visualandelectronicmonitoringare

nonintrusive. Studiesusingradarshowpromiseandshouldbe further

developedastheymayalsoprovidegreaterresolutionofpopulation

abundanceanddistribution(Reynoldseta!. 1997).
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12. Implementsurveyandmonitoringprogramsto determineHawaiian

hoarybatabundanceanddistributiononHawaii.Kauai.andMaui

.

Usingthemethodologydevelopedon theislandofHawaiiundertask11

(above),island-widesurveysandmonitoringstudiesshouldbecarriedout

on theislandsofKauaiandMaui, aswell astheislandofHawaii,to

determinerelativebatpopulationlevelsanddistribution. In orderto be

effective,thesestudiesmustencompassall habitatsandelevationswhere

Hawaiianhoarybatspotentiallyoccur. Thesestudiesalsowill reveal

generalinformationon foragingpatternsandhabitatassociations.

Monitoring will benecessaryto determinewhetherbatpopulationsremain

stableovertime. Oncecurrentbatdistributionandactivity levelsare

known,monitoringprogramsshouldbe implementedwithin occupied

areasto monitortrends,suchaspopulationfluctuations,rangeincreasesor

retractions,ornewly identifiedthreats.This monitoringshouldoccur

regularlyin orderthatanydropin populationnumberscanbequickly

identifiedandmanagementactionstaken. Eachislandpopulation

identifiedby completionofsurveysshouldbemonitoredat leastannually

for 5 consecutiveyears,andthenonceevery3 yearsto establish

informationonpopulationtrendsandpossiblethreats. Comparisonofdata

collectedovera 5-yearperiodwill determineif thebatpopulationson

Hawaii,Kauai,andMaui arestable,increasing,or decreasing.

13. Determinespecificroostinghabitatassociations

.

Theavailabilityofroostinghabitatis consideredkeyto thesurvivalof

bats. Developinganeffectivemeansto identify Hawaiianhoarybatroosts

is important. Mist-nettingandattachingradiotransmittersto bats(e.g.,

Jacobs1993b,Mattsoneta!. 1996),will allowbatsto be followedto

specificroostinglocations,providingmorespecific informationon
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roostingrequirements.Moreexpansivestudies,similar to thoseby Jacobs

(1993b)andproposedby T. CabreraMenard(in litt. 1995),will help

determinethedegree,if any, to whichthis batreliesonnativevegetation.

Suchresearchshouldbeconductedforat leastoneannualcyclein orderto

determineseasonalvariationin roostingbehavior.Thisresearchwill also

provideadditionalinformationon seasonalvariationin distributionand

activity levels,aswell asforagingbehavior.

14. Determineannualnaturalhistory cycle

.

A combinationofthemethodsoutlinedin tasks12 and13 will addressthe

annualcycleofthis bat. Evidencesuggeststhatbatactivity varies

seasonallyandthatbatsmayentertorporormovebetweenislandsor

exhibitelevationalmigration. Researchthat intensivelymonitorsbat

activity at avarietyofelevationsandin thedifferenthabitatspotentially

availableto thebatsthroughatleastoneannualcycle will identify any

seasonalhabitatneeds.Inferringthereproductivecycleofbatswill be

possibleby mist-nettingbatsatleastmonthlyfor oneyear. Maleand

femalereproductivestatuscanbedeterminedby physicalexamination

(Racey1988)andthetime of appearanceofyounginto thepopulation

documented(Anthony 1988,Worthington1991).

15. Determinefoodhabitson theislandofHawaii

.

In conjunctionwith mist-nettingefforts undertakenfor otherresearch

(tasks13 and 14), informationfrom capturedbatscanbeusedto determine

diet. Insectprey availability canbeestimatedusinga varietyof methods

(Kunz 1988)andcompared,using fecal examination,to foodingested

(Whitaker 1988). Thisresearchshouldoccurforat leastoneannualcycle

for eachhabitattypewherebatsoccurto monitor seasonalpreyavailability

anduse,whichwill assistin interpretingseasonalpatternsin bat
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abundanceandactivity. Additionally, aconcurrentexaminationof

pesticideusein theseareaswill revealpotentialreductionsin insectprey.

16. Conductresearchonotherislands

.

CurrentevidencesuggeststhatpopulationsonotherHawaiianislands,

suchasOahuandMolokai, areprobablytransient,but theymaysupport

undocumentedpopulations.Usingtheinformationgatheredfrom research

on Hawaii,Kauai,andMaui, areasonotherHawaiianislandsthat support

appropriatehabitatcanbe monitoredfor batactivity andhabitat

associationsinferred.

2. Protectandmanagecurrentpopulationsandidentify andmanagethreats

.

Presentinformationregardingthreatsthatmayaffectthestability ofthebat

populationson Hawaii,Kauai,andMaui arelacking. But somemanagement

activitiesmaybe identifiablewith currentlyavailableinformation.

21. Identify andassessthreats

.

Basedon informationgatheredundertask 1, it maybe possibleto

determineimmediatethreatsto thesurvivalandrecoveryoftheHawaiian

hoarybat. Possiblethreatsincludehabitatdegradation(particularly if

nativevegetationis foundto be importanthabitat),predation,lackof

adequatefoodresources,andpesticidecontamination.

22. Controlandmanagethreats

.

Onceidentifiedandlevel ofseverityassessed,threatsmustbecontrolled

andmanaged.
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221. Protectkey roostingandforagingareas

.

Habitatloss,especiallythe lossofroostinghabitat,maypresentthe

greatestthreatto this subspecies.Onceimportantroostingand

foragingareasareidentified(task1), stepsshouldbetakento protect

thesesitesfrom degradationanddisturbance.Stepsmayinclude

fencingofmanagementunitsfor thepurposeofremovingdomestic

andferalungulates,thedevelopmentofconservationagreements

designedto limit developmentactivitiesandensurethelong-term

securityofhabitats,andtheestablishmentofconservationplanning

areas.

Researchcompletedundertask1 shoulddeterminewhetherHawaiian

hoarybatsaredependentonnativevegetationandfauna. If thesebats

ortheirfoodresourcesaredependentonnativevegetation,protection

andmanagementofadequateareasofnativevegetationfor roosting

and/orforagingand,possibly,restorationofnativevegetationmaybe

necessary.Conversely,if alienspeciesarefoundto be importantfor

roostingor asfoodresources,thenthesealienspeciesmayrequire

managementif restorationofnativespecies,whichprovidesimilar

functions,is notpossibleorpracticable.

222. ~n~Lpda1~m.

Althoughnotbelievedto beasignificantthreatin themainland

populationsofthisbat,Hawaiianformsofplantsandanimalsare

oftenpredator-naive.TheHawaiianhoarybat,asatreeroosting

species,is potentiallythreatenedfrom predationanddisturbancefrom

catsandrats. In addition,the introducedcommonbarn-owl(Tyto

a!ba)andnativeshort-earedowl (Asioflammeus),bothnocturnalor

crepuscularpredators,mayposeathreatto foragingbats. Thenative
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Hawaiianhawk(Buteoso!itarius) is diurnal,butmayposeathreatto

earlyflying bats.

If researchdeterminesthattheseanimalsthreatenHawaiianhoary

bats,thenmanagementactionsshouldbe implementedto eliminateor

minimizenegativeimpacts. Controlofmammalianpredatorsin and

aroundimportantroostingsiteswould likely includetheuseoflive

traps,snaptraps,androdenticides.Methodsto controlavian

predatorswould needto becarefullydevelopedandimplementedin a

mannerthatwould minimizethelikelihoodofharmto thenative

short-earedowl andendangeredHawaiianhawk.

223. Reducetheeffectsofpesticides.if needed

.

If pesticideuseis determinedto limit Hawaiianhoarybatdistribution

throughalteringpreybaseordirectcontamination,asdeterminedvia

methodssuchasthosediscussedin Clark eta!. (1981),then

mitigationmeasuresmustbeidentifiedandimplementedin

coordinationwith theHawaii DepartmentofAgriculture,U.S.

DepartmentofAgriculture,andEnvironmentalProtectionAgency.

224. Minimize otherthreatsasappropriate

.

Shouldotherthreatsto thesurvivaloftheHawaiianhoarybat,such

asdiseaseand/orparasitism,be identifiedasresearchtasksare

completed,appropriatemanagementactionswill needto be

developedandimplemented.Additional threatsfrom human

activitiesmaybe identifiedthatwill requiremanagement.
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3. ConductaDublic educationnroQram

.

An informedpublic will bemorereceptiveto conservationoftheHawaiian

hoarybat. Publicperceptionofbatsin generalhasoftenbeennegative,such

thatencounterswith batsarelikely to beviewedasnegativeexperiences.This

maybelessthecasein Hawaii,in partbecauseoftheabsenceofrabiesand

becausebatsaresoinfrequentlyobserved.Educationalprogramscanpresent

batsin general,andtheHawaiianhoarybatin particular,asbeneficialand

interestingmembersofHawaii’s ecosystems.Visitor centersat Stateand

NationalParks,at U.S. FishandWildlife ServiceRefuges,orotherStateand

Federalinstallationsopento thepublicandwherethebatoccurs,candevote

spacefor exhibits,preparepamphletsandothereducationalmaterials,and

inform peopleaboutthis uniqueandexclusivelyHawaiianmammal.

Additionally, ‘batwalks’ canbeconducted,providingthepublicwith an

opportunityto observeandmonitorbatsin theirnaturalsetting. Stateand

Federalagriculturalandhealthagencystaffthatworkwith thepublic would

benefitfrom aprogramthat aimsto distributeinformationto theagricultural

industryaboutHawaiianhoarybats,theirstatus,andtheirpotentialbenefits.

4. Evaluatetheprogressofrecoveryandreviserecoverycriteriaasnecessary

.

Therecoverycriteriaidentifiedin thisplanshouldbeviewedaspreliminary

targets,subjectto revisionpendingtheaccomplishmentoftheresearch,

management,andplanningtasksidentifiedabove.
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IV. IMPLEMENTATION SCHEDULE

TheImplementationSchedulethatfollows outlinesactionsandestimatedcostfor
theHawaiianhoarybatrecoveryprogram,assetforth in this recoveryplan. It is a
guj~ for meetingthe objectivesdiscussedin PartII ofthisplan. This schedule
indicatestaskpriority, tasknumbers,taskdescriptions,durationoftasks,the
organizationsinvolvedand/orresponsiblefor committingfunds,estimated
minimumtimeto reachdelisting goals,andlastly, estimatedcosts. Whenmore
thanoneorganizationis listed astheresponsibleparty,anasteriskis usedto
identify theleadentity.

Theactionsidentifiedin the implementationschedule,whenaccomplished,
shouldleadto abetterunderstandingofthecurrentdistributionandstatusofthe
Hawaiianhoarybat,protecthabitatfor thesubspecies,stabilizetheexisting
populations,andallowfor anincreasein populationsizesandnumbers.Monetary
needsfor all partiesinvolvedareidentifiedto reachthis point,wheneverfeasible.

Prioritiesin Column 1 ofthe following implementationscheduleareassignedas
follows:

Priority 1 An actionthat mustbetakento preventextinctionorto preventthe
speciesfrom decliningirreversibly.

Priority 2 An actionthat mustbetakento preventa significantdeclinein
species’population/habitatquality, or someothersignificant
negativeimpactshortofextinction.

Priority 3 All otheractionsnecessaryto providefor full recoveryofthe
species.

Keyto AcronymsUsedin ImplementationSchedule:

C A taskthat will needto beperformedcontinuously
0 Ongoing task
BRD UnitedStatesGeologicalSurvey,Biological ResourcesDivision
DOFAW Division ofForestryandWildlife, HawaiiDepartmentofLandand

Natural Resources
ES U.S. Fish& Wildlife Service,EcologicalServices,PacificIslands

Ecoregion,Honolulu,Hawaii
UH UniversityofHawaii
TBD Agency,funding,ortiming oftaskto bedetermined
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RecoveryPlanImplementationSchedulefor theHawaiianHoaryBat

Priority Task TaskDescription Task
Duration

Responsible
Party

Total
Cost
Thru
FY
2013

CostsEstimates($1000’s)

FYI FY
2001 12002

Need 1 Conduct research essential to conservation of the subspecies

FY
1999

FY
2000

FY
2003

1 11 Developstandardized
surveyandmonitoring
protocols

0 ES
BRD
DOFAW

450
450
150
150

150
150
50
50

75
75
25
25

75
75
25
25

75
75
25
25

75
75
25
25

1 12 Implementsurveyand
monitoringprograms

5 ES
*BRD
DOFAW
UH

1650
1650
1140
390

350
350
200
150

200
200
110
60

200
200
110
60

200
200
110
60

150
150
60
60

1 13 Determineroostinghabitat
associations

1 ES
*B1)J)
DOFAW
UH

150
150
75
50

150
150
75
50
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RecoveryPlan Implementation Schedulefor the Hawaiian Hoary Bat

Priority Task TaskDescription Task
Duration

Responsible
Party

Total
Cost
Thru
FY
2013

CostsEstimates($1000’s)

——
FY FY FY FY FY

1999 2000 2001 2002 2003

Determineannualnatural
historycycle

1 ES
*BPJ)
DOFAW
UH

150
150
75
50

150
150
75
50

Determinefoodhabitson
the islandofHawaii

1 ES
*BP])
DOFAW
UH

50
50
20
20

50
50
20
20

2 16 Conductresearchonother
islands

ES
*BRD
DOFAW
UH

105
105
70
70

50
50
25
25

25
25
15
15

10
10
10
10

TOTAL NEED 1 7370 2440 770 920 850 810
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RecoveryPlan Implementation Schedulefor the Hawaiian Hoary Bat

CostsEstimates($l000’s)

IFY

12002 2003
Need2 Protectandmanagecurrentpopulationsandidentify andmanagethreats

Priority Task TaskDescription Task
Duration

Responsible
Party

Total
Cost

FY

2013

FY

1999

FY

2000

FY

2001

1 21 Identifyandassessthreats 5 *ES
BRD
DOFAW

475
475
325

150
150
100

100
100
75

75
75
50

1 221 Protectkey roostingand
foragingareas.

C *ES
DOFAW

TBD
TBD

1 222 Controlpredators C *BRD
ES
DOFAW

TBD
TBD
TBD

1 223 Reducetheeffectsof
pesticides,if needed

C ES TBD

1 224 Minimizeotherthreats,as
appropriate

C ES
DOFAW

TBD
TBD

TOTAL NEED 2 1275 400 275 200
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RecoveryPlan Implementation Schedulefor theHawaiian Hoary Bat

Priority Task TaskDescription Task
Duration

Responsible
Party

Total
Cost
Thru
FY
2013

CostsEstimates($1000’s)

FYI FY
1999 2000

FYI FYI FY
2001 2002 2003

Need 3 Conduct a public education program

~ 2
Conduct a public education

program

C *ES

DOFAW

28

28

10

10

5

5

1

1

1

1

1

1

20110

Need 4 Evaluate the progress of recovery and revise recovery criteria, as necessary

TOTAL NEED 3 56 2

3 4 Reviserecoverycriteria 2 ES TBD

TOTAL NEED 4 TBD

TOTAL COST 8701 2460 780 1322 1127 1012

40



APPENDIX A

AGENCY AND PEER REVIEWERS

USFWS-Washington,D.C.

Chief,FishandWildlife Service
Division ofEndangeredSpecies
Arlington SquareBuilding
4401N. FairfaxDr., Room452
Arlington, VA 22203

Chief, Office ofPublicAffairs
U.S.FishandWildlife Service,DOI
Main InteriorBuilding
1849C. St. NW, Room3447
Washington,D.C. 20240

Chief,OfficeofInternalAffairs
U.S. FishandWildlife Service
Washington,DC 20240

Chief,FishandWildlife Service
Division ofRefugesandWildlife
4401N. FairfaxDr., Rm. 670
Arlington,VA 22203

Others - Washington, D.C.

EnvironmentalProtectionAgency
HazardEvaluationDivision - EEB
(TS769C)
401 MSt.,SW
Washington,D.C. 20460

Biological ResourcesDivision,
U.S.G.S.
Office ofResearchSupport
4401N. FairfaxDr., Room725
Arlington, VA 22203

Ms. PeggyOlwell
NationalParkService
Wildlife andVegetation
P.O.Box 37127
Washington,DC 20013

Dr. WarrenL. Wagner
Botany Dept., NHB~l66
Smithsonian Institution
WashingtonD.C. 20560

USFWS - Pacific Islands
Ecoregion

Senior Resident Agent
US FishandWildlife Service
Division ofLaw Enforcement
P.O.Box 50223
Honolulu,HI 96850

Biodiversity Joint Venture
Coordinator
US FishandWildlife Service
P.O.Box 50088
Honolulu,HI 96850
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Field Supervisor, Pacific Islands
Ecoregion
US FishandWildlife Service
P.O. Box 50088
Honolulu,HI 96850

AssistantField Supervisor,
EndangeredSpecies,Pacific Islands
Ecoregion
US FishandWildlife Service
P.O.Box 50088
Honolulu,HI 96850

AssistantField Supervisor,
EnvironmentalReview,Pacific
IslandsEcoregion
US FishandWildlife Service
P.O.Box 500088
Honolulu, HI 96850

ProgramLeader,Listing and
Recovery
FishandWildlife Service
Pacific IslandsEcoregion
P.O.Box 50088
Honolulu,HI 96850

ProgramLeader,Interagency
FishandWildlife Service
PacificIslandsEcoregion
P.O.Box 50088
Honolulu,HI 96850

ProgramLeader,Wetlands
FishandWildlife Service
Pacific IslandsEcoregion
P.O.Box 50088
Honolulu,HI 96850

Federal Aid Coordinator
US FishandWildlife Service
300 AlaMoanaBlvd., Rm. 331SA
P.O.Box 50167
Honolulu,HI 96850

Other FederalOffices

Ms. LaurenBjorkman
ResourceConservationist
USDA - NaturalResources
ConservationService
P.O.Box 50004
Honolulu,HI 96850

Ms. MaryBlevins
US EnvironmentalProtection
Agency
75 HawthorneStreet
H-32
SanFrancisco,CA 94105

EnvironmentalProtectionAgency
Hazard Evaluation Division -EEB
(T5769C)
401 M St., Southwest
Washington, DC20460

Dr. William J.Hoe
USDA-APHIS-PPQ
TerminalBox 57
Honolulu InternationalAirport
Honolulu, HI 96813

Mr. KennethNagata
c/o USDA
P.O.Box 2549
Kailua-Kona,HI 96740
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Biological ResourcesDivision,
USGS
PacificIslandsEcosystemsResearch
Center
P.O. Box 44
Volcano,HI 96718

National Park Service
P.O. Box 50165
Honolulu, HI 96850

Superintendent
HawaiiVolcanoesNational Park
Box 52
HawaiiVolcanoesNational Park,HI
96718

Superintendent
HaleakalaNationalPark
Box 369
Makawao,HI 96768

Director
Institute of Pacific Islands Forestry
U.S.ForestService
1151 PunchbowlSt., Rm.323
Honolulu,HI 96813

Military

CommandingOfficer
MarineCorpsBaseHawaii
EnvironmentalCompliance
Department
Building 215, Box 63002
KaneoheMCBH, Hawaii 96863-
3002

Commander
U.S. Air Force
15th Air BaseWing
HickamAFB, Hawaii 96853

U.S. DepartmentoftheNavy
NaturalResourceManagement
Specialist
NavalFacilityEngineering
Command(Code237)
PearlHarbor,Hawaii 96860-7300

Commander,NavalBasePearl
Harbor
N45
Box 110, Bldg iC
PearlHarbor,HI 96860-5020

Tim Sutterfield
doCommander
PacificDivision
NavalFacilitiesEngineering
Command
Building 258, Makalapa,Attn:
232T5
PearlHarbor,HI 96860-7300

Commander(CEU)
14th CoastGuardDistrict
300Ala MoanaBlvd.
Honolulu,Hawaii 96850

EnvironmentalProtectionSpecialist
DirectorofPublicWorks
U.S.Army
Attn: APVG-GWV
SchofieldBarracks,HI 96857
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U.S.Army CorpsofEngineers
EnvironmentalBranch
Attn: CEPOD-ED-ME
Bldg. T223
FortShafler,HI 96858

Chief,EnvironmentalDivision
Engineering& ServicesDicrectorate
HQ Air Force
Bolling Air ForceBase
Washington,D.C. 20332-5000

Stateof Hawaii

TheHonorableBenjaminCayetano
Governor,StateofHawaii
StateCapitol
Honolulu,HI 96813

Mr. MichaelWilson
Chairperson
BoardofLandandNatural
Resources
1151PunchbowlSt.
Honolulu, HI 96813

Mr. Michael G. Buck
Administrator
Division ofForestryandWildlife
Dept.ofLand& NaturalResources
1151PunchbowlSt.,Rm. 325
Honolulu,HI 96813

PaulConry
Hawaii DepartmentofLandand
NaturalResources
Division ofForestryandWildlife
1151PunchbowlStreet,Rm. 325
Honolulu, HI 96813

Hawaii District Manager
Division ofForestry& Wildlife
P.O.Box 4849
Hilo, HI 96720

Bill Stormont
NARS Specialist
Division ofForestry& Wildlife
P.O.Box 4849
Hilo, Hawaii 96720

KauaiDistrict Division ofState
Parks
3060Eiwa St., Rm306
Lihue,HI 96766

Maui District Manager
Division ofForestryandWildlife
54 5. High St.
Wailuku,HI 96793

OahuDistrict Manager
Division ofForestryandWildlife
1151 PunchbowlSt., Rm. 325
Honolulu,HI 96813

KauaiDistrict Manager
Division ofForestryandWildlife
3060Eiwa St., Rrn. 306
Lihue,HI 96766

Tom Telfer
Division ofForestryandWildlife
3060Eiwa St.,Rm. 306
Lihue, HI 96766

Director,Departmentof
Transportation
StateofHawaii
869PunchbowlStreet
Honolulu,Hawaii 96813
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Mr. PeterSchuyler
Dept.ofLandandNaturalResources
NaturalAreaReserveSystem
KendallBuilding
888 Mililani St., Suite700
Honolulu,HI 96813

Ms. BetsyHarrison-Gagne
Dept.ofLandandNaturalResources
NaturalAreaReserveSystem
KendallBuilding
888 Mililani St., Suite700
Honolulu,HI 96813

Office ofHawaiianAffairs
711 KapiolaniBlvd., Suite500
Honolulu,HI 96813

Chair,BoardofAgriculture
HawaiiDept.of Agriculture
1428King St.
Honolulu,HI 96814

LandUseCommission
335 MerchantSt.,Rm. 104
Honolulu,HI 96813

Libraries

HawaiiStateLibrary
478 SouthKing Street
Honolulu, Hawaii 96813

Kailua-KonaPublicLibrary
75-138HualalaiRoad
Kailua-Kona,HI 96740

Hilo PublicLibrary
300 WaianuenueAvenue
Hilo, HI 96720

Lanai PublicandSchoolLibrary
FraserAve.
Lanai City, HI 96763

Kahului PublicLibrary
90 SchoolSt.
Kahalui,HI 96732

Kihei PublicLibrary
35 WaimahaihaiSt.
Kihei, HI 96753

MolokaiPublicLibrary
15 Ala MalamaStreet
Kaunakakai,HI 96748

KauaiRegionalLibrary
4344HardyAve.
Lihue,HI 96766

Counties

Mayor
City andCountyofHonolulu
630 SouthKing Street
Honolulu,Hawaii 96813

Mayor
CountyofHawaii
25 Aupuni Street
Hilo, Hawaii 96720
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Mayor
CountyofKauai
4396RiceSt.
Suite101
Lihue,Hawaii96766

Mayor
CountyofMaui
200 5. High Street
Wailuku, Hawaii 96720

Other InterestedParties

AdamAsquith(**)
KauaiNationalWildlife Refuge
Complex
P.O.Box 1128
Kilauea,HI 96754

Michael Bogan
USGS-BiologicalResources
Division
Department of Biology
UniversityofNewMexico
Albuquerque,NM 87131

AnneBrooke
P.O.Box 102
Newflelds,NH 03856

TheresaCabreraMenard(**)
UniversityofHawaii
Department of Zoology
Honolulu,HI 96822

Dr. FernDuvall
211 UlanaStreet
Makawao,HI 96768

LauraEllison(*)
USGS-BiologicalResources
Division
Mid-continentEcologicalSciences
Center
4512McMurray
FortCollins,CO 80524

Dr. SamGon
TheNatureConservancyofHawaii
1116SmithStreet,Suite201
Honolulu,HI 96817

Mr. RobertHobdy
Division ofForestryandWildlife
StateOffice Bldg.
54 SouthHigh St.
Wailuku, HI 96793

Dr. JamesD. Jacobi
NationalBiological Service
Pacific IslandsScienceCenter
P.O.Box 44
Hawaii VolcanoesNationalPark,HI
96718

Mr. JoelLau
TheNatureConservancyofHawaii
1116SmithStreet,Suite201
Honolulu,HI 96817

Dr. Lloyd Loope
Biological ResourcesDivision,
USGS
HaleakalaStation
P.O.Box 369
Makawao,HI 96768
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HawaiiAudubonSociety
850 RichardsStreet
Honolulu,HI 96813-4709

HawaiiNatureCenter
2131 Makiki HeightsDr.
Honolulu,HI 96822

PaulHigashino(*)
KahoolaweReserveCommission
33 5. King StreetRoom501
Honolulu,Hawaii 96813

MarcHodges
KahoolaweReserveCommission
33 5. King StreetRoom501
Honolulu,Hawaii 96813

Dr. CameronB. Kepler
WamellSchoolof ForestryResearch
Universityof Georgia
Athens,GA 30602-2152

Dr. StevenMontgomery
ConservationCouncil ofHawaii
P.O. Box 2923
Honolulu, HI 96802

SteveNagano
UH - Coop.ExtensionService
45-260WaikaluaRd.
Kaneohe,HI 96744

NaturalResourcesConservation
Service
154 Waianuenue
322 FederalBldg.
Hilo, HI 96720

Elizabeth D. Pierson
2558Hilgard Avenue
Berkeley,CA 94709

ThaneK. Pratt
USGSBiologicalResources
Division
PacificIslandsEcosystemsResearch
Center
P.O.Box 44
HawaiiNationalPark,HI 96718

DanQuinn
Dept.ofLand& NaturalResources
Division of StateParks
1151 PunchbowlSt.
Honolulu,HI 96813

William R. Rainey
2558Hilgard Ave.
Berkeley,CA 94709

Michelle Reynolds(**)
USGS-BiologicalResources
Division
PacificIslandsEcosystemsResearch
Center
HawaiiField Station
P.O.Box 44
HawaiiNationalPark,HI 96718

GordonRodda
USGS-Biological Resources
Division
Mid-continentEcologicalSciences
Center
4512McMurray
FortCollins,CO 80524
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Dr. J.MichaelScott
1130KamKamiakenSt.
Moscow,ID 83843

Secretariat for Conservation Biology
Universityof Hawaiiat Manoa
Pacific BiomedicalResearchCenter
3050Maile Way,Gilmore310
Honolulu,Hawaii 96822

Dr. RobertShaw
Centerfor EcologicalManagement
ofMilitary Lands
Dept.ofRangeScience
ColoradoStateUniv.
Ft. Collins,CO 80523

Mr. MichaelSherwood
SierraClub LegalDefenseFund,Inc.
180MongomerySt., Suite 1400
SanFrancisco,CA 94109

SierraClub
P.O. Box 2577
Honolulu,HI 96803

JanTenbruggencate
HonoluluAdvertiser
P.O. Box 524
Lihue,HI 96766-0524

Dr. QuentinP.Tomich(**)
Box 675
Honokaa,HI 96727

Mr. Larry Katahira
Hawaii VolcanoesNationalPark
P.O. Box 52
Hawaii VolcanoesNationalPark,HI
96718

Dr. Kerry Walter
World ConservationMonitoring
Centre
219HuntingtonRd.
Cambridge CB3 ODL, England

Ms. Maijorie F.Y. Ziegler
EarthjusticeLegalDefenseFund,
Inc.
223 SouthKing Street
AustinBuilding, Suite400
Honolulu,HI 96813

ZoologyDept.
Univ. ofHawaii
2538TheMall
Honolulu,HI 96822

Mr. DanOrodenker
Director,HawaiiNaturalHeritage
Program
TheNatureConservancyofHawaii
1116SmithStreet,Suite201
Honolulu, HI 97817

Ms. AlenkaRemec
DirectorofScienceandStewardship
TheNatureConservancyofHawaii
1116 SmithStreet,Suite201
Honolulu,HI 97817
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TNC Preserves

Ms. BaneMorgan
Director, Oahu and Lanai Preserves
TheNatureConservancyofHawaii
1116SmithStreet,Suite201
Honolulu, HI 97817

Mr. EdMisaki
Director, Molokai Preserves
TheNatureConservancyofHawaii
P.O.Box 220
Kualapuu, HI 96757

Mr. MarkWhite
Director,Maui Preserves
TheNatureConservancyofHawaii
P.O.Box 1716
81 MakawaoAve., Suite203A
Makawao,Maui 96768

Appropriate
Landowners/Managers

Trustees
KamehamehaSchoolsBishopEstate
P.O. Box 3466
Honolulu,HI 96801

DepartmentofHawaiianHome
Lands
P.O. Box 1879
Honoululu,HI 96805

(*) PersonsandAgencieswhoprovidedinformationnecessaryfor the
developmentofthePlan. (**) Personalcommunicationreceived.
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APPENDIX B

SUMMARY OF COMMENTS

TheU.S. FishandWildlife Servicereceivedcommentson theDraft Recovery
PlanfortheHawaiianhoarybat from theStateof Hawaii LandUseCommission,
theU.S. DepartmentoftheAir Force,Dr. DaveJohnson,Dr. P.QuentinTomich,
Ms. TheresaCabreraMenard,andMs. Michelle Reynolds. Mostofthese
commentsconsistedofadditionalinformationon theecologyandlife historyof
theHawaiianHoarybat,aswell aseditorialsuggestions;thesechangeshavebeen
incorporatedinto theplan.
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Region 1
U.S. Fish and Wildlife Service
Ecological Services —>

911 N.E. 11th Avenue
Portland, Oregon 97232-4181
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